SCREWDRIVER WITH A SCREW HOLDER 

CROSS REFERENCE TO RELATED APPLICATION 



[0001] This application is a continuation of the U.S. national phase 

designation of co-pending international application PCT/CHO 1/0043 7 to Appenzeller, 
filed July 12, 2001, the entirety of which application is hereby incorporated by 
reference thereto. 

Field of the Invention 

[0002] The invention relates to a screwdriver with a screw holder. 

Background of the Invention 

[0003] So that, during the surgical implantation of an implant, which is to be 

fastened to a bone, a bone fragment or a joint of the human or animal body, the 
surrounding soft tissue experiences the least possible damage, it should be possible to 
carry out surgery on the bone or, for example, a segment of the spine without 
exposing large areas of the parts to be treated (i.e. using a minimally invasive 
technique). For very small openings in the soft tissue, forceps, for example, are then 
no longer suitable for introducing bone or pedicle screws. 

[0004] A screwdriver with means for holding a screw is known from the EP 0 

458 449 to RYDER. This known screwdriver comprises a longitudinal shaft part with 
a free end, which can be introduced into a corresponding recess in the head of a 
screw. The elastic means, by which the screws are clamped, are embedded in a 
groove, which is parallel to the longitudinal axis of the shaft, and consists of a 
compressible elastomer. Since the elastic means, in the uncompressed state, protrude 
radially over at least one side surface of the shaft part, they are compressed into a 
complementary recess during the insertion of the shaft part and pressed against the 
side wall of the recess, as a result of which the head of the screw is held at the shaft 
part. It is a disadvantage of this embodiment of the elastic means that, as the shaft 
part is being pushed into a complementary recess in the head of a screw, the elastic 
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means are not compressed and, instead, may be pushed away by the front end of the 
shaft part. 

[0005] It is an object of the invention to create a screwdriver with an elastic 

screw holder, so that the screw holder cannot be bent back at a screw head while the 
screwdriver is being introduced into a suitable recess. Furthermore, the elastic means 
are to be configured so that the screw holder has a tendency to expand radially as the 
screw head is being pulled from the screwdriver, as a result of which the pull-off force 
is enhanced. Furthermore, it shall be possible to produce the elastic means also from 
metallic materials. 

[0006] Pursuant to the invention, this objective is accomplished by a 

screwdriver with a screw holder, which has the distinguishing features described 
below. 

Summary of the Invention 

[0007] The inventive screwdriver with a screw holder comprises a shaft, 

which is connected at its rear shaft section with driving means, such as a handle or a 
machine, and a front shaft segment, which can be introduced into a recess, suitable for 
the screwdriver, such as a hexagon socket or a TORX at a screw head, as well as a 
spring element, which can be deformed elastically transversely to the longitudinal axis 
of the front segment of the shaft, and at least one fixed segment, which can be 
connected with the shaft, as well as at least one elastic segment. Preferably, the 
elastic segment is disposed in a groove parallel to the longitudinal axis of the shaft 
segment, so that, in the unstressed state of the spring element, at least a portion of the 
elastic segment protrudes over the cross-sectional surface of the shaft segment, 
viewed parallel to the longitudinal axis. The fixed segment of the spring element is 
fastened in a borehole, which penetrates from the end face of the shaft segment into 
the latter. The borehole has an axis, which forms an angle of 90° > a > 0° with the 
longitudinal axis of the shaft segment. 

[0008] The advantages, achieved by the invention, are seen to lie in that, due 

to its inventive configuration, the spring element, when the front segment of the shaft 
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is pushed into a complementary recess in a screw head, is pressed against the 
longitudinal axis and deformed elastically, even if the spring element, in the 
unstressed state, protrudes relatively far over the cross-section of the front segment of 
the shaft. By these means, a relatively large restraining force can be exerted on the 
screw head without running the risk that the elastic means will be bent. 

[0009] In the preferred embodiment of the inventive screwdriver, the angle a, 

formed between the axis of the borehole and the longitudinal axis of the shaft, is 
between 35° and 55°. Due to this configuration with an angle a, which is not too flat, 
the spring element is prevented from being pulled out of the borehole when the 
screwdriver is pulled out of the screw head. By selecting an angle a, which is not too 
steep, the installation of the spring wire at the peg is made possible and simplified. 

[0010] In the unstressed state, the spring element, perpendicularly to the 

longitudinal axis, protrudes over the cross sectional surface of the front shaft segment 
by an amount H, viewed parallel to the longitudinal axis. Preferably, this amount H is 
between 0.2 mm and 0.8 mm. Due to the configuration of the screw holder as a 
spring wire with a fixed segment, which is pressed into a borehole that penetrates 
from the end face into the front segment of the shaft, the distance H can be larger than 
in the case of screw holders, which are disposed detached at the front segment of the 
shaft. Due to the larger value for H, a greater deformation of the spring element is 
attained during the insertion into a corresponding recess at a screw head, as a result of 
which a high clamping force of the screw holder can be attained. 

[0011] The ratio Q1/Q2 between the cross-sectional area Qi of the spring 

element and the cross-sectional area Q 2 of the front segment of the shaft preferably is 
between 0.06 and 0.01. Such cross-sectional ratios are produced, for example, by an 
external hexagon with a width of 3.5 mm across the flats and a spring wire with a 
diameter of 0.8 mm or by an external hexagon with a width of 2.5 mm across the flats 
and a spring wire with a diameter of 0.3 mm. 

[0012] Further advantageous developments of the invention are given in the 

dependent claims. 
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Brief Description of the Drawings 

[0013] The invention and further developments of the invention are explained 

in greater detail in the following by means of partial diagrammatic representation of 
several examples. In the drawings: 

[0014] Figure la is a longitudinal cross-section of the inventive screwdriver 

with screw holder, 

[0015] Figure lb is a top view of the screwdriver with screw holder shown in 

Figure la, 

[0016] Figure lc is a front view of the screwdriver with screw holder shown 

in Figures la and lb and 

[0017] Figure 2 is a longitudinal cross-section of a second embodiment of the 

inventive screwdriver with screw holder. 

Detailed Description of the Invention 

[0018] The screwdriver 1 with screw holder, shown in Figures la to lc, 

comprises a longitudinal shaft 2 with a longitudinal axis 3, a rear shaft segment 10 
and a front shaft segment 9, the end of which has a face 18, which is perpendicular to 
the longitudinal axis 3, and a spring element 6, which can be elastically deformed 
transversely to the longitudinal axis 3. The front segment 9 of the shaft is configured 
to be complementary to the recesses in the screw heads, which are to be used, and is 
configured, for example, as an external hexagon. 

[0019] The spring element 6 is a bent, metallic spring wire with a first cross 

sectional area 15 and comprises a fixed segment 12, which is coaxial with the central 
axis 14, and an elastic segment 13, which is also coaxial with the central axis 14. The 
fixed_segment 12 of the spring element 6 is pressed into a borehole 7, which 
penetrates from the end face 18 of the front shaft segment 9 into the shaft 2. The 
elastic segment 13 extends in S-shaped fashion from the outlet of the borehole 7 at 
first radially at the end face 18 and subsequently in a groove 8, which is sunk parallel 
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to the longitudinal axis 3 into the shaft 2. At the front segment 9 of the shaft, the 
spring element 6 protrudes radially from the groove 8 and, in the unstressed state, 
protrudes by an amount H, measured perpendicularly to the longitudinal axis 3, 
beyond the second cross sectional area 16 of the front segment 9 of the shaft. This 
height is reduced towards the rear end of the shaft 10. 

[0020] The axis 17 of the borehole 7 intersects the end face 18 of the shaft 2 at 

an angle, so that an angle a is formed between the axis 17 of the borehole and the 
longitudinal axis 3. 

[0021] A further embodiment of the inventive screwdriver with a screw holder 

is shown in Figure 2. The spring element 6 is pressed with a fixed segment 12 into a 
borehole 7 in the front segment 9 of the shaft 2. The axis 17 of this borehole 7 
encloses an angle a with the longitudinal axis 3 of the screwdriver, the borehole 7 
terminating in the end face 18 of the shaft 2. The elastic segment 13 of the spring 
element 6 is bent in such a manner that, along a portion of its length perpendicular to 
the longitudinal axis 3, it protrudes by an amount H beyond the shaft 2. This amount 
H reaches its maximum at a depth T of the end face 18 of the shaft 2, viewed parallel 
to the longitudinal axis 3, the depth T amounting to between 0.5 mm and 3 mm. 
Further away from the end face 18, the amount H decreases once again. In this part of 
the elastic segment 13, the central axis 14 of the spring element 6 forms an angle P of 
between 3 of between 3° and 30° with the longitudinal axis 3 and the spring element 6 
can be accommodated in the groove 8. 

[0022] While the invention has been shown and described herein with 

reference to particular embodiments, it is to be understood that the various additions, 
substitutions, or modifications of form, structure, arrangement, proportions, materials, 
and components and otherwise, used in the practice and which are particularly 
adapted to specific environments and operative requirements, may be made to the 
described embodiments without departing from the spirit and scope of the present 
invention. Accordingly, it should be understood that the embodiments disclosed 
herein are merely illustrative of the principles of the invention, and that various 
modifications may be made by those skilled in the art which will embody the 
principles of the invention and fall within the spirit and the scope thereof. 
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